Immunomodulatory role of branched-chain amino acids.
Branched-chain amino acids (BCAAs) have been associated with immunomodulation since the mid-1970s and 1980s and have been used in the nutritional therapy of critically ill patients. Evidence shows that BCAAs can directly contribute to immune cell function, aiding recovery of an impaired immune system, as well as improving the nutritional status in cancer and liver diseases. Branched-chain amino acids may also play a role in treatment of patients with sepsis or trauma, contributing to improved clinical outcomes and survival. Branched-chain amino acids, especially leucine, are activators of the mammalian target of rapamycin (mTOR), which, in turn, interacts with several signaling pathways involved in biological mechanisms of insulin action, protein synthesis, mitochondrial biogenesis, inflammation, and lipid metabolism. Although many in vitro and human and animal model studies have provided evidence for the biological activity of BCAAs, findings have been conflicting, and the mechanisms of action of these amino acids are still poorly understood. This review addresses several aspects related to BCAAs, including their transport, oxidation, and mechanisms of action, as well as their role in nutritional therapy and immunomodulation.